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638a Wednesday, February 19, 2014view that cytoskeletal structures in cells are defined not only by their molecular
components but also by their boundary conditions.
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A Cell’s Life Under Confinement: Growth, Division and Migration When
Space is Limited
Matthieu Piel.
Institut Curie, Paris, France.
In tissues, cells have their physical space constrained by neighboring cells and
extracellular matrix. In the recent years, we have developed simple and versa-
tile devices to precisely and dynamically control this confinement parameter in
cultured cells. I will present results we obtained on the effect of forces and
confinement on dividing and migrating cells. Early in mitosis, cells round up
by pushing on their surroundings. This is essential to ensure enough space to
assemble a proper mitotic spindle. In prometaphase and metaphase, cell shape,
as well as forces acting on the cell, together affect the orientation of the mitotic
spindle, setting the division axis. Later in the division process, daughter cells
re-adhere and spread, while the cytokinetic process is not yet finalized. During
this late step, forces cells exert on each other and on the substrate regulate the
final abscission process. Confinement also strongly affects the mode of migra-
tion, eliciting fast amoeboid migration of weakly adherent cells. Finally I will
present a new method to accurately follow volume of single cells on long time-
scales. We found, for all cell types we measured, that cell volume homeostasis
is mostly based on the fact that smaller cells have a longer cell division cycle, a
process well established for yeast cells, but which was thought to be absent in
animal cells. We also found that when cells enter mitosis, they very signifi-
cantly increase their volume, due to osmotic swelling, a feature that, together
with cortical stiffening, might help them to push on their neighbors and round
up when dividing under confinement in a tissue.
Platform: TRP Channels
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Matthew R. Cohen1, Kevin W. Huynh1, Daniel Cawley2,
Vera Y. Moiseenkova-Bell3.
1Case Western Reserve University, Cleveland, OH, USA, 2Monoclonal
Antibody Core Facility, Vaccine and Gene Therapy Institute, Oregon Health
Sciences University, Beaverton, OR, USA, 3Pharmacology, Case Western
Reserve University, Cleveland, OH, USA.
Ca2þ is an important signaling mediator in neuronal guidance, outgrowth, and
retraction. Amplitude, frequency and subcellular location of Ca2þ transients
regulate development, function and survival of neurons. Transient receptor po-
tential vanilloid 2 (TRPV2) is a nonselective Ca2þ-permeable cation channel
implicated in growth factor signaling and neuronal cell development. TRPV2
shows constitutive activity, suggesting that its subcellular location is important
for its function; however, the molecular mechanisms by which TRPV2 traf-
ficking is regulated are not well understood. We identified several TRPV2 bind-
ing partners frommouse brain implicated in neurite extension and nerve growth
factor (NGF) signaling. In heterolgous expression systems, NGF signaling
increased expression and changed the localization of TRPV2, while IGF-1
had little to no effect on TRPV2 localization. Studying endogenous TRPV2
has proven difficult since specific pharmacological modulators are unavailable
and TRPV2 antibodies have not been extensively characterized and validated.
Our laboratory has developed highly specific monoclonal TRPV2 antibodies by
using full-length, tetrameric TRPV2 as an antigen. These antibodies have al-
lowed us to identify endogenous expression, localization and the effects of
growth factors on TRPV2 in neuronal cell lines and DRG neurons. These re-
sults will enhance our understanding of the key players in Ca2þ signaling dur-
ing neuronal cell development.
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Primary cilia are solitary, tiny organelles that project from the membrane of
most mammalian cells. Housing components of the cell division apparatus be-
tween cell divisions, they also serve as specialized compartments for calcium
signaling and Hedgehog signaling pathways. The ionic permeability of the pri-
mary cilia membrane, the ionic concentrations within the cilia, and the diffu-
sion barrier created by the cilia neck are unknown. Here, we report the first
direct measurements and identification of ion channels from intact primary
cilia. We demonstrate that a channel composed of two TRP channel proteins,
PKD1-L1 and PKD2-L1. This channel richly populates cilia at a density thatrival those of voltage-gated ion channels in nerve and muscle. This heteromeric
channel conducts a moderately calcium-selective current that is regulated by
second messengers of the Gaq/11 pathway. We developed a transgenic mouse
in which only cilia express a fluorophore and employ it to measure currents in
the cilia of diverse tissues. In conjunction with cilia-specific ratiometric Ca-
sensor, we show that the PKD1-L1/PKD2-L1 heteromeric channel establishes
the cilia as a unique calcium compartment within cells that regulates estab-
lished Hedgehog pathways.
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Many cellular signaling processes depend on phosphoinositide lipids (PIPs), so
that several techniques to manipulate plasma membrane PIP levels have been
developed. Among the most common is the application of ‘‘short-chain’’
PIPs, usually dioctanoyl PIPs, to excised, inside out plasma membrane patches
or to whole cells delivered by dialysis through the patch pipette. Our goal has
been to better connect studies using these diC8-PIPs to physiological situa-
tions.We have applied isothermal titration calorimetry to determine the parti-
tion of these lipids into models of both the intracellular and extracellular
leaflets of neuronal plasma membranes. To accurately model the measured
heats of transfer of the PIPs from solution to the membrane and account for
ion binding as the membrane becomes increasingly charged, applied a
variable-charge model of the PIP headgroups. We found, not surprisingly,
that for equal solution concentrations, the mole fraction of diC8-PI(4)P in the
membrane is about twice as high as the mole fraction of diC8-PI(4,5)P2. More
intriguing is the implication that very low concentrations give a number of
diC8-PI(4,5)P2 are required to activate TRPV1. We will discuss the conditions
under which our observations can be extended to physiological PIPs, as well as
implications for other ion channel studies applying these short-chain lipids. Our
results suggest novel experiments to examine the role of the membrane in regu-
lating membrane protein function.
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Background and objective: It is believed that cardiac c-kitþ progenitor cells
maintain cardiac homeostasis and have the potential of multipotent differenti-
ation and myocardial repair. However, cellular physiology is not well under-
stood in cardiac c-kitþ progenitor cells. The present study investigated the
functional store-operated Ca2þ entry (SOCE) channels and the potential role
in regulating cell proliferation and migration in human cardiac c-kitþ progen-
itor cells.
Methods: Multiple techniques were employed in the present study, including
confocal scanning microscope, RT-PCR, Western blot analysis, co-
immunoprecipitation, and cell proliferation and migration assays.
Results: We found that Ca2þ influx through SOCE channels was inhibited by
La3þ or 2-aminoethoxydiphenyl borate. Genes and proteins of the SOCE com-
ponents TRPC1, STIM1 and Orai1 were abundant in human cardiac c-kitþ pro-
genitor cells, and the protein-protein interaction between TRPC1, STIM1 and
Orai1 was revealed by co-immunoprecipitation. Silence of TRPC1, STIM1,
or Orai1 with the corresponding siRNA significantly reduced the Ca2þ influx
through SOCE channels. Interestingly, knockdown of TRPC1, STIM1, or
Orai1 decreased cell proliferation by reducing cyclin D1 and cyclin E, while
inhibited cell migration via reducing p-Akt kinase.
Conclusion: Our results demonstrate the novel information that TRPC1,
STIM1 and Orai1 are the major components of SOCE channels in human car-
diac c-kitþ cells. They regulate cell proliferation by increasing cyclin D1 and
cyclin E, modulate cell migration by activating p-Akt.
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Background
Transient Receptor Potential Subfamily Melastatin Member 4 and 5 (TRPM4-
5) are non-selective cation channel that are activated by intracellular calcium.
Their various post-translational modifications are not yet well-described for its
function and regulation.
Aim
To investigate the significance of TRPM4-5 glycosylation and function.
